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elsewhere; and the water engines of the type of the Pelton water
wheel, which may be considered as something between the large
water wheel and the turbine. The large water wheel and the water
turbine correspond roughly to the slow speed and high speed steam
engines. The large water wheel has usually a very large diameter, and
it revolves at a very slow rate, sometimes only a few revolutions per
minute. Power is obtained in one form of wheel by allowing the
water which has been brought down by the pipe line, or canal, to fill
buckets which are carried at intervals on the periphery of the wheel.
The weight of the water in the bucket falling through a vertical
height, corresponding to a portion of the diameter of the wheel,
delivers the energy liberated by its fall to the periphery of the
wheel, causing the wheel itself to revolve in the process. As there
is always a bucket coining under the mouth of the pipe line, and one
or more buckets always falling from that position to the bottom of
the wheel pit, the motion is continuous, and the useful energy the
wheel is able to deliver is made up of the sum of the energies
delivered by the active buckets during any revolution, less the
charge made by friction, and by the eddies in the tail race. In
another form of wheel, the pressure of the water, that is to say, the
weight of the water column above that which is actually impinging
on the wheel, is made to act upon successive projections of the wheel
and to force it round. As there is always one of these projections,
either actually in front of the stream of water or coming to it, the
action of the water upon the wheel is continuous, and the motion of
the wheel itself is continuous. The energy available at the wheel
shaft is that of the pressure of the water column, that is to say, the
weight of the column of water above the wheel, multiplied into
the actual quantity of water passing per minute, less any water that
may be wasted, less also the friction of the wheel and any back
pressure created by eddies. In the turbines, of which there are
various forms, there are always a number of curved blades surround-
ing a central shaft, and the column of water is made to impinge
upon each of the blades in succession. The water sometimes flows
outwards from the centre, and sometimes inwards, the latter giving
the highest efficiency. A portion of the force of the water acts in the
direction of rotation of the shaft, and as there is always a blade
receiving the force of the water, the motion is continuous, and the
energy available at the shaft of the turbine is that portion of the
energy of the water which is resolved in the direction of the rotation
of the shaft, less the friction of the shaft and of the blades, and less
any hack pressure created by eddies, etc. This is hardly the place
to go into the question of the construction of turbines, but it may
be mentioned that the efficiency of the turbines depends very much
upon the form of the blades. What is required is, that the blade